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Direct labor-one man at 35 cts. p a  hr.. . . . . . . . . . . .  $ 3 .07  
Indirect labor and supervision.. . . . . . . . . . . . . . . . . . . .  0 .50  
Expense and repairs.. ............................ 0.60 
Steam (pumps and still). .......................... 5.20 
Fixed charges.. .................................. 8 . 7 5  

Product-70 gals. $18.12 
Total cost per gaI.--$0.26 (making no allowance for camphor) 

- 

The accompanying cuts give a good idea of the 
general layout of the plant, also of the appearance 
of drying chambers, scrubbing towers, and distilling 
column. 

WELSBACH COMPANY 
GLOUCESTRR CITY, NEW JERSEY 

DETERMINING THE COMPARATIVE MELTlNG POlNTS 
OF GLUES AS A MEASURE OF THE JELLY STRENGTH 

By C. FRANK SAMMET 
Received March 22, 1918 

Methods for testing the comparative jelly strengths 
of glues have never been entirely satisfactory. Criti- 
cisms of the various methods are extensively written 
into the literature of glue testing, and it would seem 
tha t  a simple, rapid, and yet accurate method is de- 
sirable, as the jelly strength is an  important factor 
in the  quality of glue for paper making and other 
purposes. 

These features are involved in the following method, 
which is a comparison of the  melting points of either 
the ground glues or their jellies. The melting points 
may be taken as a measure of the  jelly strength as 
the two bear a close relation t o  each other. 

The dried glues are brought to  a ground condition 
in a hand mill and sieved between 2 0  and 40 mesh 
screens, and tha t  portion remaining on the 40 mesh 
sieve is retained for the test. Although in many cases 
glues are mixtures of several qualities, with different 
melting points, yet the  mixture of ground particles 
has never caused inaccuracies in the comparative 
melting-point tests. The grades determined by the 
melting-point test have corresponded exactly ,with 
grades determined by testing the  actual jelly strength 
by other methods. About I g. samples of the glues, 
so prepared, are placed in small beakers and each 
stirred with I O  cc. t o  1 5  cc. of cold water, not above 
IO' C. They are allowed to  soak one minute, then 
a portion of each glue is withdrawn by  a spatula and 
placed on a thin, smooth surface of metal. This 
metal should be preferably of brass, having an  ap- 
proximate length of 6 in., a width of 1 . j  in., and a 
thickness of in. The long edges may be 
turned over t o  give the strip rigidity. The glue 
particles should be placed about 3 in, from the end 
of the  strip, and then a portion, about the area of 
five pin heads, is separated with the spatula and 
pushed t o  within 2 in. of the end, thereby draining 
off a certain excess of water which adheres t o  the 
surface of the metal. 

The little heaps of glue particles are now aligned 
equally distant from the end of the strip, which is 
then dipped to  a depth of l/z in. in a beaker half full 
of water a t  40° C. The heating should be fairly slow, 
tha t  the initial sign of melting of the glue particles 
may be noticed, as this is the determining factor. 

Glues tha t  are a grade apart in jelly strength show 
a very marked difference in their initial melting points. 
The poorer grades even slide rapidly down the metal 
surface, while the better grades melt considerably 
before a sliding effect occurs. 

This same procedure may be followed, using the 
jellies of definite concentrations which have been 
chilled for a t  least 1 2  hrs. Sometimes it is preferable 
in the case of jellies to  squash them flat on the metal 
strip with pieces of thin copper, each about in. 
square, leaving a layer of jelly about 1/32 in. The 
copper adds weight, and slides quickly a t  the first 
indication of the jelly melting. 

In  these comparisons, it  is essential for accurate 
results to  keep the operationd on each glue identical, 
and conditions uniform as to  time, temperature, con- 
centration, etc. The method has proved most satis- 
factory when conducted with due care. I t  'has the 
advantage of ease of manipulation, rapidity of de- 
termination with ground glues a t  least, and only small 
samples need be used. I t  is more positive in its 
accuracy of the determination of jelly strength than  
other methods. 

I n  furthering the value of this method for testing 
jelly strength of glues, i t  is possible to  utilize other 
standards than  known grades of glue. Mixtures of 
petrolatum with paraffin wax having definite initial 
melting points can be established for glues of higher 
jelly strength, while mixtures of petrolatum and 
paraffin oil can be used in the case of lower grade glues. 

With these mixtures having definite initial melting 
points, the grades of glue could be more exactly de- 
fined as far as their jelly strengths are concerned, and 
conditions and concentrations standardized for testing, 
so tha t  results from any analyst would have the same 
significance. 

This work should be conducted with enthusiastic 
cooperation by glue chemists, for the good of all con- 
cerned. 

CRANE AND COMPANY 
DALTON, MASSACHUSETTS 

ON THE INFLUENCE OF THE TEMPERATURE OF 
BURNING ON THE RATE OF HYDRATION 

OF MAGNESIUM OXIDE 
[SECOND P A P E R ] '  

By EDWARD D E  MILLE CAMPBELL 

Received April 9, 1918 

In  the first paper under the above title1 a series of 
experiments was described giving the method of burn- 
ing, a t  different temperatures between joo' C. and 
1450' C., a sample of pure magnesite and of deter- 
mining the degree of hydration of the resulting mag- 
nesium oxide after treatment with water for periods 
ranging from I day to  18 mos. The magnesium 
oxide resulting from the burning of magnesite had 
the following composition: Silica, 2 .  53 per cent; 
alumina and ferric oxide, 2. 70 per cent; calcium oxide, 
3 . 9 6  per cent; magnesium oxide, 9 0 .  7 8  per cent. 
This burned magnesium oxide required a n .  average 
of 4 4 .  59 per cent of its own weight of water t o  com- 
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pletely hydrate the magnesium oxide and the basic 
silicates, aluminates, and ferrites derived from the 
combinations of the basic and acidic oxides. 

The results reported in the first paper were summa- 
rized as follows: 

I-That magnesite is not completely dissociated at 500' C. 
in I hr. under the conditions used in the experiments. 

2-That dissociation of the magnesium carbonate is com- 
plete a t  600' C., while that of calcium carbonate is not. 

3-That the hydration of magnesium oxide burned at 600°, 
7o0°, o r  800" C. is practically complete in 3 days. 

4-That between 800' and goo' C. the calcium carbonate is 
dissociated, and that combination takes place between basic 
and acidic oxides, resulting in the formation of silicates or 
aluminates. The silicates or aluminates so formed combined 
with more water than would be required for the complete hydra- 
tion of the basic oxides alone. 

5-That a change in the constitution of the magnesium oxide 
sets in between 1000' and 1 1 0 0 ~  C., resulting in a marked 
decrease in the rate of hydration, and that this change becomes 
more marked with rise of temperature of burning, until at 
1450' C., or nearly the temperature required for burning Port- 
land cement, the magnesium oxide after 18 mos. immersion in 
water has combined with only 61.4 per cent of the water 
required for complete hydration. 

/ Z O O "  I 
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a slight, but steady, increase in weight of the samples, 
due t o  absorption of carbon dioxide. This increase 
in weight amounted in the course of 4 yrs. t o  about 
3 per cent in the cases of all those samples which had 
been completely hydrated. Further increase in weight 
due to  absorption of carbon dioxide after 4 yrs. was 
prevented by replacing the distilled water in the 
desiccator with a dilute solution of potassium hy- 
droxide. 

The total percentage gain of weight of the samples 
burned a t  gooo C. or above at  the end of each year 
between I and 6 yrs. is given in Table I .  

TABLE I-PERCENTAGE GAIN O F  WEIGHT 
Time of 

1 Temperature of Burning-- Hydration , 
Years 900° 1000a llOOo 1200O 1300' 1400° 1450' 

1 44.88 44.92 45.33 41.34 28.99 28.12 23.31 
2 45.25 45.18 46.20 42.75 32.75 32.05 26.31 
3 46.27 46.27 47.25 45.13 34.43 34.08 27.97 
4 47.88 47.45 47.90 47.33 36.90 35.26 30.25 
5 47.50 47.49 47.77 47.61 37.36 35.94 30.99 
6 47.33 47.54 47.77 47.67 37.71 36.58 31.82 

Since all samples burned a t  or bdow 1100' C. 
were completely hydrated within 3 mos., the per- 
centage of complete hydration after long time periods 
has been. computed only for those samples burned at 
or above 1200' C. I n  computing the percentages 
of complete hydration of these latter samples, correc- 
tion has been made for the increase in weight due to  
the slight absorption of carbon dioxide. The per- 
centages of complete hydration of these latter sam- 
ples computed in this way are given in Table 11. 

TABLB 11-PERCENTAGE OF COMPLETE HYDRATION 
Temperature 

of Burning --------Time of Hydration in Years 
Degrees 1 2 3 4 5 6 
1200 91,8 94.9 100 0 

1400 62.0 70.8 75.3 78.0 79.5 81.0 
1450 51.2 58.0 61.7 66.8 66.9 70.3 

1300 64.0 72.4 76:2 si:7 8i:7 si:, 

FIG. I-CURVES SHOWING THE INFLUENCE OF BURNING AT TEMPERA- 
TURESABOVE 1000° C. ON THE RATE OF HYDRATION OF MgO 

The object of this second paper is to  record the re- 
sults obtained after continuing the hydration of the 
samples described in the first paper up to  a period 
of '6 yrs. 

A study of the data  reported in the first paper 
shows that  all samples burned a t  temperatures not 
exceeding 1100' C. were completely hydrated within 
3 mos., very slow hydration taking place only in the 
case of samples burned a t  1200' C. or above. Dur- 
ing the first 4 yrs. the desiccator, in which were placed 
the crucibles with the samples just covered with 
water, was partially filled with distilled water, but  it 
was noted a t  the end of the 4 yrs. t ha t  there had been 

The results given in Table I1 are shown graphically 
in Fig. I, in which the ordinates give the percentage 
of total hydration and the abscissae the length of time 
the samples were kept in water. These results show 
clearly why materials containing fret magnesium 
oxide, if burned a t  temperatures approaching tha t  
used for the production of Portland cement, will not 
become completely hydrated, even when continuously 
immersed in water, until the lapse of probably 20 

yrs. or more. 
CHEMICAL LABORATORY 

UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICH. 

THE DETERMINATION OF PHTHALIC ANHYDRIDE IN 
CRUDE PHTHALIC ACID 

By CHARLES R. DOWNS AND CHAR~ES G. STuap 
Received February 28, 1918 

I n  connection with the control of a plant producing 
phthalic anhydride it became necessary t o  develop 
a method whereby the crude phthalic acid, contain- 
ing mineral impurities, sulfur compounds, and other 
organic acids, might be assayed for the amount of 
phthalic anhydride present. 

A search of the literature was made, but the methods 
described, with the exception of that  given by BOS- 
well (noted below), were not applicable t o  the crude 
acid resulting from the manufacture of phthalic acid. 


